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MATERIAL FOR FUEL CELL USING IT 

(57) Abstract 

PROBLEM TO BE SOLVED: To reduce electric 
resistance, improve gas permeability and improve 
jointing to a catalyst layer of a cell by forming the 
porous structure of one side layer of sheet material 
mainly composed of conductive material, to be coarse, 
and fomning the porous structure of the other side layer 
to be dense. 

SOLUTION: The sheet material is fomned in coarse and 
dense structure combining fibrous conductive material 
5-10 |im in diameter and 1 mm or more in fiber length 



and fibrous conductive material 5-10 iim in diameter and 
less than 1 mm in fiber length. A conductive sheet of 
coarse and dense structure can be formed by forming a 
coarse porous structure surface of the fibrous 
conductive material 1 mm or more in fiber length and 
forming a denser porous structure surface of the fibrous 
conductive material less than 1 mm in fiber length. It 
is also desirable to fomn the conductive sheet of coarse 
and dense structure using an unwoven fabric structure 
sheet using carbon fiber 1 -30 mm in fiber length for the 
coarse porous structure surface and using carbon fiber 
less than 1 mm in fiber length for the dense porous 
structure surface. 
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[iB*a2] a-c*-5iiio^o#?L«fllSoS?L$«rV 
A (%) bL. 5&T-*ilS<0«O#?L««jiOS?L$S: 
VB (%) 5SVA-VB^9 0-C*-Sfl! 

3 1 ifflf4) * ® o|^?LK«S wj8«R i D 

A (g/cm') tL, 3&t'*^ffl<^)iO#?LK«it(7) 
(S^-JS^DB (g/cm') KDB/D 
A^ 1 0 Ot:*)-5.tt*:ai t y'cli2 i:fe«oSmv- 
h. 

lim^'OifxmMmtKiPA (Pa) i: L, ^f** 
®<7)®<0#?LS«i§O**:^jSi§i6SL*PB (Pa) tt 
it^. KPB/PA^ 1 0 0r-**B5)^Jil--3O 

-4<Ot^-fn75nifE«a<7)jSm->- ho 

-ho 

5-10// mT-7j»oaiai:g7>« 1 mmi:X±X'i,i^fmm 

ho 

!i>'9«S$ti;ttor-*^«*3ii - 1 oov»-f*L3>Hz 

85-10// mr-7j>o^Jtg*« 1 mmJa±r-*^«mi4 

-1 0/<mr-*^ig*]Si 1 uiee<o«m->- ho 

Ii»*«l 31 -:^o®O®i:1t!l:^offi<0li:7!»^ Tie 
A~COV>-f*t7j»OS»S:Wi-'J.<>0-e*-SW*J|l IE 



(2) !|#g92 0 0 0-2 9 9 1 1 3 

m<r>mw.-y- ho 

ho 

1 5 1 'J T ^"J n i h 'J fbO*^ 

*]£ii 4fS«o3*m->- ho 

ft^*5 J: y>*itLic)Oii^w»<baif*i.* tos-iffi^j- 
tt-ss^si-i 5v^-ftL;4»(iEffeOjg[mv- ho 

i>DA, ;:lyy;U, ^'jrfV, ^Px-'^A, Vi/<^ 

^iswia-&t>sr-*^»*]i 1-17 \^^-fM^i~^m<o 

SHv-ho 

[it*Jl 1 9 1 1-18 Ov>-f it*>lcE«<0«f: 

•>- h**Lr't^i:ii36«-r-*f9. KSmv-hott 
r-*^®**milffil6#o*-;^iSf&1it;, Ki[m->-ho 

io [ w*ii 2 0 1 m^m 1 9 fBifeo«s^# t n.^mm^ 
11 is^Jii 9tiVi<omum*itmmmm^ 

l^o 

[Sf*JS2 21 K*«l 9EIKomg^#tfflv»fc::t 

i:^Wit-ti,mmw.mo 
mwLt m^^»^mm$[w.mo 

[W*a2 41 S*«2 2tfzii2 3E«0«ipl-Sm«: 

att-smsso 

(l&?gop«B^:ifeWl 
[0 0 0 11 

^fc*'rtB^S5«-TM«ftS?t!lUi3<'»r!SffiS*f (ism 
#) tLrfflv»ib*t-5|^?LKfl|ji«mtt->-H;M-r 

i.0 

[0 0 0 21 
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[0 0 0 3] ^<OJ:T4;J»#m?l!l<7)mffi^#t LTJ4, 
/::t;llf#^qi6-2 0 7 1 0-^5j», #^¥7-3 2 
6 3 6 2-t&#, #^¥7-2 2 0 7 3 5-f-&#i:i£« 

[0 0 0 41 ttz. Kii:^;^ hOPo^®?r»*t*:^ftt 
Lr, #gS¥7-l 0 5 9 5 7-f-i;j«^^|g¥8- 7 8 

[0 0 0 5] «*i-mii!ifflmfe^*ti4^ mmnm<r> 

*\ '^^<D^MM¥sX-\t. ifT.mm'GLi^l.^^hm 
[0 0 0 6] 

A»-c*i9, L^^'bm^'^m.w.umttLxm^^fzm^ 

[0 0 0 7] 
[0 0 0 8] 

zti^9Ltti>i><7)X'$,ij. «l«*t-e**«S1t®K 

(r>iS^S.imfj:i,i><r>t-r^Zi:^£tlZX-::>Xmm^J: 
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[0 0 0 9] L T, mm^<o!&itmmA~ <t o ^ 

[0 0 10] *^?go^m>-hHiJV>T. iffli«iS<7) 

3lfl^)1±SS:S■r/^•7>-^'-li, ^?L;?, IS^jS. **x 

10 0 1 1] ^?L!?(i, •>- 

(%) X^i>o cco^7LJ^l4, (4:>cl<, 1= 

#j§<7)^?L!|5S:VA (%) tL, mx:hi>m<r>m<r>§r^ 
SSiicO^JL^IrVB (%) t-r-ixt^x 5SVA-V 
BS9 o-e**^t*», *iSIM«Oifilf«jit LTIiffi 

fflmfemffi**tt LTfflv^^^tcii, ^TL^^OffitUT 
li, VA^9 0T\ VB^8 0-C-*^>it!5*ffi Lv>o 
[0 0 121 %^mi.. •>- b^ft:«f 

DA (g/cm') tL, «T-**ffi<^S<0#7L««S 

O^^JtSrDB (g/cm^) t-T^z-t^. ISDB/ 
DASl 0 0T-ab-&C:i:*^ :*:^eg<om««j£i: LTIi 
fftLv^o 1. l^DB/DAg2 0**J:l9ftt Lv^o 
[0 0 13] ±iecr)^?L-$^jSI&ltS-*«i&^U. 

Ei; i ») ^<t-r -&^-^t:ii. E:^ 1 2 . 7 k P a (Cfc it 

[0 0 14] **xiSiaffiSLi4s m^^^^<r)mK\~s.z> 

h-^OJ!)0E4r^T*>4-V»^^C]ir% ]ip*:^|Rl(C 14 cm 

/#-<o^^Srjgii$*fcfc#tf>E^»a*T-ab*o ^::r- 

®w^?LKS^o*-xjiai£tit*PA (Pa) tL, « 
•C*-5iBW«0^?L««ji^«'Xjija«J3i«:PB (P 

a) t-fZ>t^. 1 SPB/PA^ 1 0 0-e*^>^t 

40 1. l^PB/PA^2 0*«J:l9-4fiLv>o 

[0 0 151 l^7LR«jS*^-C*SSfc«T-*-&S 

^> (5//m-5 0 0;um**4:»3ffiLv>) , ttz^ 

(om^oit (a^rwosc? (TA) /m^£m<nm^ (t 

B) ) 14 0. 1 - 1 0 0 Oamt LvMO. 5-100 
**J:'9«FtL<, 1-2 OTJ^HlcftfiLv^) 0 tfc, M 
l<0|f®t;T?I^LTv>T, «#*fT:»^<0^|^l4, 

(7bSI41*|^7jOF53-?g4'«[HO«t>-C>tf<Ogg$) * 
JO ^tL-fnC5l<^lf ^t-f^o 
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[0 0 16] mm^^nt Lrimmmmnmi i 

loo 1 7J ttz. ilg5~l 0/iin> aiiiSlmmW 

±<7)®ai«^1gtttlg t . iSS 5 - 1 0 m. ^$tfi 1 

t-thm^\~it. )a5:#5L««jtMSrtlliiiSlmmJa± 

^ 1 mm*^0^«l^^««tttlS-Cf'^«;t * C t (c J: •) 
iffl^-«ii<0SSv'-b«rf^fig1-|.C:i:75^r-#^<, ceo J: 

t£^^i)\ «L^^?LS«ii®l±a«IS 1^30 mm(7)^^ 

[0 0 18] s-eii5*ffio^ic-Biti^«mitai«l*cl; 

[0 0 19] ifz. if^m<r)mW^'y-V\zii\^Xs » 
<r)&) ^m^^xm.'m.irhZt-h^X'^i,^ -:^offi (A 

(BD) \'^^tiihm%mmm'st<nmm^t.^i>9t 

t)S<^««IS?rLB (/,m) tt^tl^. 2iLA/L 
1 0 0 0 QX'hh:^t-i)\ •^^m<r>m.^m^t LX 
liffSLv^o LA/LB7if2 J: i/h$v>^§-&, fir-*) 

7&^mhfl-r^tL<^j:<, LA/LBi»«l 0 0 0 0<t 



(4) #^2 0 0 0-2 9 9 1 1 3 

2iLA/LBSl 0 0 0*U>)ftt Lvs 

[0 0 2 0] t/^, mm^mim'&nii^hm^^tiiM' 

[0 0 2 1] ±fa<7)^»«js>-- ht;i4, m'S.m-^- 
'■k%wmn^zu^^xmv?-%^jiiim~w.^^iitz^%'&m 

1t^$t<^«$3!i^ < i i 3 mmr% ^»o. K7) 

^)-C§^o -w-e, V- hO)f A(4J I S P8 1 
1 SUiSiCrai^i-So ai^WfOHEIi l 3 k P a fct 

20 ho mw^^mm*'%'Amz-'4<Jmm\H<<•^ii^^xw.^^ 

[0 0 2 2] ^Hv- hwaiJt^/N> K'; >'i''ttt:Jgi< 
^htz^{z. ^1Hlit«ORSI4i^4'< h (, 3mmJ.:l,± 
(4 6mmJa±-C*^o 3mm*!l8-e(4x ?^J£, V) 

30 >v^i%'ooi,mL<^j:io itz. rn'mmmi^f. 

mz->k7c^mfHizii\.^xmw^^£ijmzs.^^^:htz 

|^i;fcv»-riH^:Si:^|6]t;ie|fi]S-tJ:^>;t«:)tCI4 3 0 mm 
L < , 1 5 mmJilT** J: »i L < . 8 mm 

[0 0 2 3] ttz. m'^itmmnrMii. 

oimtL^'o -c-c% ifim^os^ii^ittii, ill; 

tcab^S^L (mm) Srto/ct^C, SSLU^t-f-S 
Il:«l14:»^'5<0l'^tA (mm) S:}M5eL, A/LT^^^^tr 
50 :tao. ii:J<TX-i>i>i><r>i^^^Oo -U. $¥W.U^<r>mm 
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10 0 2 4] SHv- hof^fiS;t:iiv>r. Sm^SIS:^ 

[0 0 2 5] jSmv- h t:iJv»r, iJDE^O^mttifeS 

Wt/f tS ?r l»lh L . -> - KTJmi: ^ 3 % W.T t 

[0 0 2 6] wcmmfLxxu .■j^';ri";n-h';;i' 

(PAN) ^^^atai. 7xy-;i.^.j^5ga!ai, f yf- 

m^-k^i. «fiiic<v»<, icodtji. ^jd^^^tt^ 
2, 5 0 OCWT**}?* L<> 2, OOOmWif) 

[0 0 2 7] 2^f§?goi|[m->- V'¥\zm'^^hfiimMm. 

(MP a) ?l5g5¥14^E (MP a) iO 
[0028] <»/(EXD) ^0. 5X10-3 

ci-e, ieti!i»io5i?Rii$, ^rnvmrnt] i s r 

7 6 0 1 t:!^i:-C)l!l^-r^o «¥'5rif®O^^a*t<0^ 

ii^iimAW^LtzHkim^^ho «fiL<li«r/ (EX 
D) ^1. 1X1 0-3-Cabl). J:t5»iL<li<T/ (E 
XD)^2. 4X1 0-3T-*4o 
[0 0 2 9] ;^fRSffli*i<0?|?UR»f#Kli, h 

<r)^m<r>tzif>. 0. 7%J-j.±r-*2,<07!»sffj L<, 
ffiL<(il. 2%W±T-*)t). $<bi;»i L<(±1. 

(E) fl^LfcH-C*^. 

[0 0 3 0] ifc, im^^m<r>^mm^ ^^miLX'^ 
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X$)i><OiimtL<. l,O0 0MPatl±-C**«O** 
tn^iL<. 2, 0 0 OMP aJa±T-*>«.«**SibU 

[0 0 3 1] Smftfflie^^^t^ST-ioTf)^^*. 

[0 0 3 2] ^«14!t&S(±i7t, «i«l^^<7)ff^l?r*1-* 
i:;4«nrtgi:^:-5.o ^SrfrW^Jt^UBI LTI4, ajittftfi 

a:g5~i o/«m, mk&i mmi:j,±<omm^ 
smttws t ^ s^-s 1 0 n 1 0 m(ni&^mmn 

it^nti^^^ib^Xi&^mi&t1ri>m^iZii. iffl^r 

m^mm'f-m^w.^^nx-f^i&ti> itizx*) m.mm 

®<4ai«S 1-30 minO^««jiS:H,»;t:i^«*1ijl 

[0 0 3 3] t/c, :^^m<omm-m'y-hizi3\,^ 

$>im<r>mr~^tii:hmm^i&=?-^^9.mrmn o n 

m- 1 0 fitnX^iiZtA^ift ^•X^i,m<omiZ 

^^m-^. m.x$>i>mz^tixi,m^^mmmsn<omm 

i51-rT^Sfif)tcffl^»jS7}f#f,*t-f <ff i L < =t < . 1 

i: Lrfflv^f^t§tC8D:^|6j'vO^«:jSii1t;>ttS:<-5;l9 4}: 
[0 0 3 4] iTt. 8l«l««mit«JBtiK^«c^mi41» 
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[0 0 3 5] *iiwofl}ii3jm>- nismtt^jsoidi 

T^Sfl^ C t L TAX t) tS T C 1 75*-C- CO ^ i 

[0 0 3 61 $^.ici±, mm.^nimiri,i^»^^ 

[0 0 3 71 ««141!jK?:eif-ri!SiS-f-ia«t LT 

<> fctx-lf. t'-^PT^W^-^P (PVA) , 
ET) > sffirDei/V (PP) , .•JfVX'J^PV, ;}?<; 

-■KViiftt'-ji'. .•K';ilfttf:=.';f'>, rj' 

X hv-, r9>:c> . (SBR) . 

yj^v-jcv . ri"jnr.hi;;i.*s-g-ft (nbr) 
[0 0 3 81 2Sm->- b7)^*nEB#(;J|i^Ltc< <i-*7^j*:) 
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/O [0 0 3 91 iii55'?-t»S(4, 2 3t:(:*5tt^ESI?*tti|J 
75^4. 0 0 OMP aJ-J.Tf*^^i:7j*ffi L<, 2,0 0 
0MPattTt?4)4O*»J:i)fft L<, 1,0 0 0MP 

[0 0 4 01 a#;ie5*T-M««is?ifeii, * V - K 

tL<l42 0%mT, ifJftfS L<l4 7%JJ]lTr-ab^„ 
[0 0 4 11 CcoiT^.^^P,, ^l->- h^rSffilCii 

)g;Wt:-4.-&o m~'i'^')Thyy)i^tuju^u> (ptf 
E) . f- h77;i'^nx^u>-'N:^-tf7;i';j-n7'nkr 
WV^S-^ft: (FEP) , T}-yy)UttiJL^U>-/< 
30 -7;P:tnr Jl'*n'tfx;i/x-r;l'*S'g-#: (PFA) 

^J6tn:<7)*>ib*ffl-C*^„ PTFE, FEP, PFA 

<, PTFEtPFAI4, mJR«15i**®^»S&««:'(>7t<b 

40 10 0 4 2] ±%i(Di.0^J:mii^^mK<7)m'^'>-VI,Zii 
-ti-g-^tS^li, 0, 1 -5 0m»%«5|IHU*4O**ff 

*^!&So-i-;ts^i4^^i^»(i9 7J*J:v>7»«, 0. lfift% 

'y-v<Dm^^tKA'*i^x<^t^^ofs\m*'±\:-hc x 
*)UtL<u. 1-3 om.&%(D^mx-$>i>o 

[0 0 4 31 «mv- hUjgflDUfjSSiJ-^i&Rli, 2 0 

50 7K5a!auffli><bti^±i£<7)7 y?g«8S(4, i»*j.:)i±uini 
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7j«|pl±tSI57i\ l^JgJJtOfiT. i5tA140[fi]±75fl,ib 

(0 0 4 41 :*:|&?g<^Sm->- Mis 

»iL<li 1 0 - 1 0 Ofi*% (i L< 14 5 0- 
1 0 021:%) -nh^^ a?&^;0Wft->«ai^?L14«S-> 

10 0 4 51 :$:5l?gt:fflv^ib*t*i[«ttt»St L-tfi;^ 
(PAN) mf^<r)^%.'k%i3-hnh^hVhY\^.ik% 

'fct'Af^tf t)tL^7)^ -?-<7)(57>»t;, .-f^ij e^juT^un- 
(i, PAN^j^Slft, e-yf-^j^Sdft, 
ft, *^.v>li5^«fegffi<Oi^^ft7iWi Lv^ 
10 0 4 61 PAN.^.j^mt LTIi, ^firBBS 7 -4 
4 0 S-f-^Jtt, !if&aB4 4-2117 S^iiffi, #^:Ba 
4 7-2 4 1 8 5-f-2r«, !Rf&B85 1-6 2 4 4-?-& 

1 5 0-3 00 L/w^, :7^fiH*^ft# 

H^t9 0 0-2 0 0 o"c, pjiiiaisr-oisjt^rat L 

i3j;^5^gS-C«ifi£t^.>li:UJ: t) PAN^j^S 
ftA^llibttio ClCT-O^FfStt^fttlipll^Lf-^^ja 

jurj-^-, if-(i^ne><r)?S-&^ft^t'75^pi|t Lr^ifb 



(7) #^2000-299113 

Aif. r^^^^^ij (:*:s-#fii5^, af<:iS*tt) ^cia 

©^tirt^^o cne>8«jt^fit=^-«iI«Sl-t-?>-i:i:i 

MSttCfflv^^^lcii, 1 OOO-1500'C 

T-» <9 it^^^SltO P A N^^fKft«rffl >'»Tiaii $ 

(0 0 4 71 *i6e?o#mtt^ei;fflv^-&^5^#tcii> 

±ieoPAN*INJItt;^3!5ft<Oli*s iefittOj^«*ti: 

14. 5ift*)«.vM4S^<0t: y^-^3-i';;, K^^^t-g- 

<fflv»e,n-i>o i/^. COJ:TitAdi^)^.v»l4^«|||& 
'^HI&tLTti. )»KISaifcf«-«^i: LT^tfSCtjJ* 
(0 0 4 81 *l6WO«m->-H4. ±iS(?)J:o»i«S 

io »T-* * o c <^ i 9 ^SmttS^ t L r (4 , S^SSi^ 
(0 0 4 91 mffc14^*1--&StmS!:i=-*fv'- 

40 ( 0 0 5 0 1 C C -C% KSSH^e^- 1 14, mSti^-jiiN 

(4, ]i*l-iH&«:i=-o-5-*to*b5 0-5 0 ofSf-eab*. 
(0 0 5 11 sg?i*i&e^-i4. -e-ixgft. fmo^Wf^ 

^W*tfcttl4, IKSIIII&S!:?i:-?-*iUK«1-&flfe<0#ft 
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Ett^Uietr, T^^izm^L. ife?-m-±A*i^'i< fct 
iznas.^hfzm'^. »5RII«&ti^-*t, MKi^oni^i: 

[0 0 5 2] 5f:^g?o»l->- K4, *ifc14*W1-^« 

tf ; i: i^^mmwMxi)iT!)^. z<r>m'm^m.^t 
mm\t&^<^Mii^K mmm^ h^^i.zti.zx'o. m 
att> wwiim. mmtiiianz^ixfzmw.'>-h*mhii 

-*'>7'7-7i'!&*, ^J^i^*, -t^^y^ 

■/^.y ^,<_4,X8 8 0, -fj'j ^ >^-)\^X\ 1 0 Ox 

7-7 7 ^'''^•-;^Xl 3 o o^ rfy y^/^-)vX2 0 0 

0, 'J-*';i'4 0 0. ■7-l't>tt$?y-y^x>7'9 7 ^' 
EC, Hllfb^ttlil* 3150, #3250^ t'75>'^(f 
"bit, T-fc^U^yT-yi'tLTIim^ft^ItllttSSf' 

»<7)/<;u* > X C - 7 2 , m^ffc^xmttSfOT'^ * y 

77*', y'<t>'1±ia(D'^7f-x>7'v7 5'!5rf*tST- 

10 0 5 3] *f&9qufflv>f>ix4^f|tt!feg(7)i&g, ^ 40 

J:^^'¥:K)a«l:lT-^.*;4^ c:iit>(i, ;t:i:x.lf, SEM 
^OPa^K^tc i oT, 2 OfflJ^±, jfiFt L < (4 1 0 

^'X-^hc 

to 0 5 4] *iig?{:fflv^f,n-?.$[iii4!K»S(oi;^igjJi: 

^^(4, 0. in • cmJilT75^ftfiL<, 0. 0 Ifi • 

c maTA'zhizm L\,^o ^f-^<omw.^^n<o^^ so 
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14, 1 n • c mJaT*»»i L < , 0. 1 n • c mWT*« 

J: i Lv>tor-^)*o 

[0 0 5 5] *l§^0«itSm->- h-e<7)mMj6t^l4, 
#?L8«m->- h 2tt;co*•7;^^^;^^«ora^:^)5^•c• 
o. 9 8MPa«iO-4KirffiE«:l)nx.;tt #<!0jg^l41 0 
Omfl • cm2J':lT-CS)*::t*fi?iL<, 5 0mn- 
cm2J-JlT;4U ijffi L<, 1 5 mfi • c m2J-J.T*»$ 

10 0 5 6] l£tiiCOa8^UJ3V^TI4, i@5 0mm, S$ 
2 0 0mm, J?^l. 5 mra<0¥itSM*r^-f ^ 
«;^ig«(-il@5 0mm, S$ 2 0 0mm, lf.^1^0. Im 
m<0S?iSrl:ta/ctOSr2«Cffl«t*. cmSrli^i^mS 
tDf^o 2«:0|it^mM**-7;^«;^^«|W|±?r|6]M> 

•>- h«riSg4 6mm<OR3f^tC*7 h L, 

*tLr0. 9 SUP a<r>!±1jt^j:hX^1}al±i-^c 2tt 

<oMi^sgoiatc«Bitffl<^s?*©tt, nasusEffl 

oa^«rKit-6o lliEffl<^«?*ffl''»r2«i:<oK^mffi 
(Omc 1 A<Ol»ii*ji£-to lEfflS^-IWomEV (V) 
iimL>k^r.i.>)mtiiR (mSl • cm^) tffiill- 

c::T-;ri4fq^$r-*^o 

[0 0 5 7] R = VX2. 3X2. 3X^X1000 

^WMi^~}-<r>m^U[alKO. 9 8MPaO— «4'ME 
tJDx.;ti:#<O)lA.I4 0. 0 3-0, 3 mmTj^if i U 
v^o J:l)«fiL<l40. 0 5-0. 2 5mm, $f>tz4f 
tL<(40. 0 7-0. 2mmr-ii>^o If*3j»»v»t5l 

K;!>fft<'i^o ttzm^w.m<r>mumutLxm^'tzb 

0. 9 8MP a<0-^^:SE-Cjlj[lEL, ^m&Uir^t 
iv»i ^ #O±Tc0E^-o^PBo||7!)^ib** 
E?-<^MH<DilJ5e{C*JV>r(4, E?-O*'i:>,^r.S:tl{0 
M^T-gi/h^fi^a5^fi(:J:>)Ef-OKRS^jBl;EL, M 

BSE tt^Tt *!){:, -:^OEi=-l4^^ffiT-^ttr±T<^E 

[0 0 5 8] ^^m<ommmw.it'y- v<r>smii o- 

1 0 0 g/ra^TS'ifi L<, 2 0-8 0 g/m2:dU 
U<, 3 0-6 0 g/m2**Se>UffiLv>. 

tztb {zmii\^^ff>%i^MMmm< 5: S o i #;J^fi:>'» 

[0 0 5 9] *l&^Offl^»ilSmtt->- hSrSHitt* 

#UIS5g$tl*'{)OT-(4i:V>7>». iffi-f § O i -j 
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(9) 



IS 



m^^».LXi,-b-tt>^£^^o 10 
[0 0 6 01 i/^, ^fe^t^aaigcO^^^il^i^-^L 

Oi^s^ai^ - iSfl-^^q* s sK^^ais;!; * ^ V M4 i^^ie?-- 

(PVA) . WStk'-^U (ftk-) , .-j^Uif^u^r 
(PET) , :}?<;7'nVfU>' (PP) , 

^S'^* (SBR) , ri'v'x^ . T^'jnihijn.* io 

(NBR) ^<7)i97.hv-, n'A, -t:;i'D- 

[0 0 6 1 1 ^^«Jt-a^?-?-t)Kiffi*>ca«tl*^v>(4 

(;ll^$tLS'<# ^)0-e(4^v»7)'\ -f-f^n-^--, 

n-;i'a-*'-, i^-fn-*--, 40 

-So 

[0 0 6 2] &f>CI4. 

ito -> - Mc-^ t r«-^^«iio -> - h 1 C t C J: 
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[0 0 6 3] ifCv ia^«jt<7)v- ht^S^ffiitOv- 
[006 41 iSix i!irajoifiSfjiSi**tif*««<^ J: ^ 

7J"9!lSv- h^Wco 1 0%<O^SiT-OMfi:)^ltS:ffl 
[0 0 6 51 •> - K4. m 2 S« 

xv^'&Ltcimmw&.'y-yo^ ^ttrnkz^h^zmtt^ 

ffMt*::i:T\ Y^^-t h :i ti)^x ^ Z, ^ -o^^LSfll 
jtof*ffi;:^ftl4, ^$trK5e$i^-f, ±ja<7)#?LS«iSO 
V^mim'km^^h:it1)^X-hho ttz^ ^0#5LS«jt 

[0 0 6 61 *ife?ioa«»«i4->- Hi, m^nn 

t^^^x\^-i,zb^^s^WiX'$,i,. [^'kitmsm 

>k7tik</)msm^i:LX\^^i>l^mi^^^o 

[0 0 6 71 ^^^#?LSfl!ji*»=^7c»l§^s#?LS«^i 

4r*Lrv^^*|^. -^Ogi^^LSTii^O. 5-50;umr- 
i>i>Zti)f^mX-$,^^ ^tKii. l-IOyumT-* 
-So ttl^?Lgl4, TfeScM^^PjSSS (SEM) fj:i^X\ 
«HSrt6f^L/>:¥^7»"b, 2 01iJ.Jl±»f L< (4 1 0 0 
fflW±<0¥1^3i^'b*i6-&^i:*^f ii'»l4 1 OOliT- 

WO«^fc^?LK1i«l4, «^7LS035-*5>*(2:v>OTT-# 

[0 0 6 81 =^7cmEWL^Knm^<o^mm±. i o 
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17 



-9 5%T-*4Ci:;J«ffi Li^o J: Offt U < li 5 0 ~ 
m^ikiim-O^LtzJS^^ (%) -C**. «!Sr#?L« 

[0 0 6 9J ?5^#?LS«ii*^=';:7cS^^7LS«ii?r* 

•/\t\i~)V (PVF) , =j^';7yftt'-'JT'> (PVD 
F) . :K';'N+'iJ-7;U:fD-/nt?u> (PEP) . -i^'J 

/N'-7;i/:tnT;i'*;Ptf-;i/x--f;P (PFA) 

[0 0 7 0] COcf'T-t. -i^i; 7 yftt'^'jT'> (PV 
DF) ^^4r-if7;U:i-D7'neb>-7yfkei<j7'> JO 
*fi^#li. i^fu V >'1tffi14}t«^fflv\ 7*0 h v1f 

^ V ^ (i»mitef-;Kt/K - 4? ■^isi'^mm h 

>§«ii:L-C(±N->f-Jl't*n>J K> (NMP) . v^f- 
;W:^;i/Ar$ K (DMF) , vp< ^;l'T-t h T 5 K (D 
MAC) . ynfu>*-.-J^^.- h (PC) , 

'f 5 y /'J ->v > (DM I ) ^ t'AWb^t. sa^i» 
[0 0 7 11 »mtt«5St LxR%imimy>^i,^'k\z 
mL^-v^m^x-hio m.%iikfimm^t{i. pan 

*i^5Ra«|-e(4.-}J"J7*"Jn;::h'J;i. (PAN) ^, :i SO 
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to 0 7 21 *IIW<0«ii3Smi4->- hOKitUJSV^ 

[0 0 7 3] M4, Ht^ia^ 

^- (PEM) a**fl-m?tfe<7)mg^#{:ffl>'^-l.ifiEti.f^1t 

<r)Xi)Z>o 

[0 0 7 4] ±fe<7)PEMa«;^m<!os{^i:j3v^T 

- K))j!«|te/mfill*t«r— »t L/clg-mffi^^* (M 
E A : Membrane Electrode Assembly) i\%1§.L. 

f'^fitUs zo^.-t}^immLX7.9vifiv^<SLth:.t 

b * p EMaji»m?ifemffi3i#t lt 
L.x'm.i:^m-ti>m^i.'-\u m^mM^m^ht»b 
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[0 0 7 5] ±ti(Dmmmit. 'j^-^j:<ti>mmtfzim 
-not. mmmw'^-^^ym±i>^^'imm^nij- 

P. y :5^/^"-;^X8 8 0. ryy^^^-)\^Xl 1 0 

0. ^-7 y ^/N*-;uXl 3 0 0. yy y^^<-)l'X2 0 
0 0s '}-t*)]^4 0 0. y-f:^>n^'ry^j^>ryy 
^EC. =Sft^t±S#3 15 0. # 3 2 5 0^i:W^ 

r>ijyyyi^ii:t*^m^fhfi^o ^-v^K-y htt 

85l<7)/<;U:^r>XC-7 2 ;^^SFt L < fflv^ibtL;5)o gftiS^ 

1, Z^tfl^^^'}'7it^i,zm^^fl^i>(0X{t^^\^^:^\ B 

x.if. ;KV7 7fi:tr--'^ (PVF) . 7^(1:^:^.1; 

r> (PVDF) . 7fsi)^^^y)i^tu-fa\£i.y (F 
EP) . ^^')TYyy)\^tUJZ-=fU>s 7r.^)/^~-y)V:^ 
nT;u+;ue^;uji--r;i^ (PFA) ab^vMiC 

ti:}^^,m\^^hzti)^x^ho wiieu'&f 

1i§I ^ 7 ;u :t n 7 # ;l^*l[^«:7&?ft i L < ffl V ^ 
P>ti&e fzt7L\ts DuPonttiSONafion'Srt'tfft Lt* 

<>or'*)^o t/c, T^n h>^giS^;ti->5>±.^07 y 
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[0 0 7 6] izlZ<r)yy% 

;E>o #Ur}f'j7 y^ttr:=-';f'>. 4^»J (^^•'f 7;U:^-n 
yneuv-7y>fte^';T-V) itir^ft:^^'^^ -/n 

10 0 7 7] imm(n±fzhm%\ts ^^\z\mwm 

JtJ?^-C'5/9 5-- 9 5/5;&^»i L<fflv^ibtL;2>o 

^mi^^m!m'm.mmMt\^xm^^h^%\z\ts 
ftfc<iS^^-'-K>/'i^*';vfitJt^-e4 0/6 0-8 5 

/I 5 7!)^4ft Lv^^)<7)T^*>^o 

[0 0 7 8] IBiflSlUli, fijiffltfi»:^;-=K>t:jHttr 
ffl ti^ :^ - 5K > l^ao * - ;K > r V -y USnx 

7xy-;u^g|. 7^ v^SS^^h^o^^i^^b^tf^O^ 

its mmmizm-^MMitmtLxi--so%mtL 

<s 5-5 0%?&^$^tl«FiLv^o 

[0 0 7 9] ±ti(ommm<r>'^^&utfzitiru v >^ 
ikm^<oim ' fi&umimizm&^ti^i>oxit^j: 

40 ijp^j:t^(r>umx\ mmmimumuifzitfu h >^}ft 
±izmmmi:^^^fzA.Mi&ifz^ks w^mmttzit 

tLTIi. ;K'Jr ^^7;^?^^xf•^> (PTFE) cO 

'&mLfzify:^^^^mU^^t%m\^-hi\^^o 

[0 0 8 01 msw^^ii. mm-^^'j-^m^^m'^^k 
50 m^ki^x^^Xs z<om^i^^'B>kitm^mjinm^ 
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[0 08 11 nmmmmA'B<kTtmsmKmm^ 

Lr(/»^*|-g-, ■e-O!»^7LS**0 . 0 5 - 5 /« mT'** 

m^wi. it^mm'^mum. (sem) ^ct-T-. 

«MSrJRIKLfci:«3j^<b, 2 01BJ-Jl±»* L < «4 1 0 0 
fflW±(0^*^;75>'b**:);5.wi:75JT-#, ji#l4 1 0 Oilt- 
[0 0 8 21 ='k7tmsm§riinmm<o^mmi. i o 

-9 5%T'i>^Ci:A^(tfi Lv^o J;l9![ftL<l4 50- 
LfcS55-!?5 (%) T-*^o Wii^li, h 

[0 0 8 31 mffi«!^g^^;(4^ ^mm^'±^ < *'^K:f!c 
UK zcDX'i^j: ^^utii^x-immiBw * - > ^ 7- 

nh>^mi»ll&IB)W»)l!l!«^*»mS«!<ieicJt^T:fc* iO 

[0 0 8 41 Sg»««e*»=^7C<a#?LS«jit*LT 

I. B^W.itf>^<^mt-M7t^m%X"SitL^j:^^'i-'')-r 

Tjf. fckx-lf. ^'')y yit^-Jl (PVF) , :1^'J7 y 
ftt'-'Jf'> (PVDF) > -i^V'N^-tV^U^DT'D f 

u> (FEP) . ^}^"J''^-7H';^^7;^#^^^^-^^x- 
•f^v (PFA) ^i>^MiZixh<D^M'ki$. Zir. 
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10 0 8 5] Z(D^Vi>, ^^^)y yit\£:^')r> (PV 
DF) ^^^-t7;u:tn-/nifw>-77ffclf-'Jf-'> 

LTfiN-^^^WbTni; K> (NMP) . v^^ 
)U:r^)l^Ari K (DMF) . v>^;l^T-fc hr ^ K (D 
MAC) . ynif h (PC) . vV-^;!/ 

^^^y';vV> (DM I) ^hWtfib:ft. 

hLTiiTK-^. ^^y-;u. Ji^y-^u, ^v^u/nv 

7 ;u n r ^ X - r ty)V^u 
Nation^ Lv^4><7)t:*>^o tfz. "/n b 

[0 0 8 7] NafionO:^^'J-r^#^E^i. TfiSSONaf ionlR'S: 
l^yn h >14g14i#^tiTg;^^LTt Aldrichti 
SOtK- ^ ^ / - - ^ V T'n /\V - ;ua^^jiONaf i 
oni^JK^ *^vMiCcONafion}§iS$:?t^ll^L/j^)Offl 
v^Tt^v^o wO^^. iS^^@<7)l§IO^H}t^Stix Na 

Naf ionfgfl£c7)v#iSt^?|^7^n h y&M^mmxhhWj 
[0 0 8 8] ««-:K»;v1S>§-ft:ufflv^c>tL^'-f^»;-7 

^ts^^^-T^^-^^h^^^it-rvy YLxm^^hzti, 

(-^^-*t-7;i.:tn7'nbrix>-7yftt:-Uf'>) *S 
T'n b >^^^S(:7;U;^nr;i-^;ux--f 
)\^m%ty )Vtur )V ±iS Sr Mat i on ^: t'O ;K 
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[0 0 8 9] itt<K---j?>;-7«^ft:o±/ji^^(±, urn. 

«: liteiifijt * - ^* > i: -i^ 'J vr-i) •) . -f-tL e> O Jti? li 
40/60-85/1 5*«ffi H/^^><7>T-ali)*o 

[0 0 9 0] ©«-=K';-7ffi^#ic:±, tt^s-oiSJiptit 

^';-r«^ftt:itt^a»Jts?si: Uro. 1-5 0%** 
fftL<, l-2 0%*«$ic>UftfiLV'o 
[0 0 9 11 ='^7C»ii«^#^7LS«ii«:*t*«<St-^ 

[0 0 9 21 ^<r>mk-^^')-^mmm.mt. -i^uv^ 

mkm^iJ- f: 'J -7l4f(ao t (7)**fiFi L < fflv> 

[0 0 9 31 ^*:&fttcov»ri4, -r^ffite 

[0 0 9 4] -U^ -i^'J-7«riSS®@$-tJ:*^@}§ii(c 
[0 0 9 5] z.(nBM-^^')-7mWLmLm^mM^ixh 
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tLTIi, ^^>)t\-77)V-^xijl^v> (PTFE) <0 

[0 0 9 61 ^^-f'ayy^mi. ;^^l'>-vtf- 
> -f > *fi-g-tf:4" t'<7)^'fb/!K^* i > 7 ;u t n r ;p 
4 ;UaL - f ;PffiJ« * 7 ^ n 7 + ;P*fi-&ft<0 
/<-7;P:tD^t::^giJ$*i, «#S}fe**fflv^'b*L*ffl^ 

i/;. ffl5^S?li:7-ymi®^e^L/iSi5»7 7^^t 
fft L<fflv»c>*t*o ''<-7;U:tD|Bi-e«i, DuPontttSS 
Nation. mftfiSISAcipleXs ^ffiT-^FIetnion. 

y i'Xt±8iGore-Select^ci:'j»*{?ll^$*t. 615^7 

[0 0 9 71 T-u h>3cmKl41tt[<O^Vv(«>i)T-^r 
iO <. 2!tJ-:l±0;}*'j-rO*fi^ft-^»rp>' 2 

[0 0 9 81 ^X. *l6W0Smttv- H43 0 CCJ^ 
*PE tc J: •) < v^#ft t L Tifig U ffl v» ^. c: t *»r- 

[0 0 9 91 

[0100] nifitRi 1 

( 1 ) fflir|^?Lfi«ji**1-4««14->- hOf^« 

1 2mtnU* 7 h Lf^ P ANmjK#®Jt<7)Mfil* t 
50 *+T-59-ft. ^ai±t;fl--3®L. M5gSSI«i:ie«fi-*ii5 
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tf-^PTiUn-^U (PVA) t-1^'J 

ftKtr^;!- (pk-) (Oft-^lJ; (S^Jti :'3) hh^j:i 

•>- h<7)^7L??(i9 5%. n^-mtO. 07g/c 
(2) tr*:#?LS«ii«-*i-*«mit->-hOf^BK 

iS^^t/Sf ab-^jj^'J t*-;PT;P=i-;i. (PVA) t.-f 
'JftKtf-^i' (ft If) oa-g-ife (S^Jti : 3) *>f>i 

(i, 6g/in2, PVAtfteffi#!»0^:t^li2 2% 
T-*»), KO^?L5^Ji8 0%. S5&JS(iO. 2 g/ 

c m». **Xitj§^SL(i 1 0 0 P a X'^otzo 

( 3 ) fi1&«it»mtt ■> - h 
±Ev- h Afc->- hBS:S*iiT* y b-^WX (fi)t : 

1 2 or. Kti: 1. 9 6 MP a) LT, 
tt->- h5r#^-o #'=>*i./-->- KOE#l±. 3 0g/in 
2. P VAh6^e'Z&-&t»W-&3t$(±2 2%-r-abo/jo a 

(4) v-homM«J5i. *';^jgi§Stn;0}fflie 

fc:^ftt: ioTtf ofco m^iSitlil 7 0mn • c 
m^. *'Xiijiffij5tl± 1 0 0 P a-e*ofco 

(5) mmmm^^^nm 

>i:Nafion}§?e (AldrichttS) tOft^jS (SB«-m 
IJtl : 1) S:^^J*1 mg/cm^i:^;^. iTlc;^-/ 

[0101] -^mm 2 

f(7)?I^t)S:|^* Lt^Co m^«tal±2 5mn • c 
*"XjSj§S^li4 OP af^cfco ftfej^eil^ittlit^ 

[0 10 2] mmms 

^iifeWllurf'P^LTtiiffiSffiiioSmv- M:7i y - 

««:LT*---Ki'*-.-K>3>'J^V'*y h (C/C) S-ft 
fiEL;^^. ^<7)C/CI4. A®ffl*fiffl^:#?LS«jtr-* •) 

/COS^lStitlll Omn • cm2. *'XiSi@igiJt(i 1 
OOP a-C*o;to fttffllS^^tt^fet Aff-C*o/Co 
[0 10 3] ^tStai4 

(1) a'5:#-?Lg«Si:*-r-&«mtt->- KOf'^lS 
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v^f-^u-t^un-x (CMC) TKi^jS^T-^ 
-hAimzo '^htlfz-y-l-(nBmi2 4 s/taK 

5%. jg«Jtl40. 0 7 g/cm», #Xi2ia«tn;(44 

P aT-^o/Co 

(2) «<fc#?LS«iSS-*1-*3?Sttv-K^ft«ft& 

0. ImmiZii y VUzPAm^^^Mm<0&m!&iC 
JO MC7R?§je4'r-^t!cL, ^ffl±t:ft'«L, ^>i#?L®« 

ftl46g/in2, CMCO^Jfr^liO. 5%-C*l). •> 

- hO^?L5^(4 8 0%. S^SIiO. 2g/cm5, # 

^^mmmiKa i o o p a -cic/::, 

( 3 ) V - h Of^ffi 

±fB->- hAt V- hBSrS^arru-X (fiS : SiS, 
Kt): 1. 9 6 MP a) Lr. ffilfflljiSmttv- h «r 

mzo 

(4) ->-K^tt^ 

20 ^#'bi^7L-•>- M4, §#7!»f3 0g/m^ CMCO-^^ 

'5:^? LR«ii ^ ^ B M;!i^ <5 ^ ^> «i: •> - h o 
fCo ^«0->- h OlgfC^jJlll 5 Omn • cm*, *';^JS 
igj&ialil 0 0 P aT-^)o/io ^0->- hO?&^|^?Lfi 

v->^mmizx*)m^Lfzi!i^. ^-^j^mmmii^'ii^hti 

[0104] distal 5 

(1) ffl^;|^?Lg«^^*-ri«mtt->-K^f'^« 

iO «»0l4(O (1) tl^^ULT, a^r^7LS«a«-*i- 

(2) iffl^r->-h±'v<7)?gir^?LK«ji«r*t*itmtt 

S$0. lmm(:* y hL;'-:PAN.^,j^^^^ioMaJ6 
^CMCTKjtifiE+T-S-ML, ±ifi (1) <7)^mi4->-h 

- h A t «*r#?LS««0 -> - h B <0-»: t o ^^^m 

(3) v-hcol4i6 

-#0 tfib^tfcv- Mi, Sa-fy^S 0 e/m\ CMCW^* 

^3>*0. 5%r-*i), tt5:^?LS«ii«-*1-*Aiiit« 

^j|^?LK«ji^*i-&B®;4^^^^Smv- hT-*)o 
Tio ::<0->- KOiaSfiil4 5 Omn • cm2, 
T&mtiHi 1 0 0 P af ioy'co ::<r>->- K?)l5^r|^7LS 
BBCHififR) 1 ^:fU}S 1 1^ C CO * X 

fgAji-^^ti^^ < k^f^m^itmx-^otzo 

JtRWl 

1 2mmu*7 h Ltzp Aii7h^mmm<ommmi 

50 iJlUt:^i/;f^)V-t)Ua-:^ (CMC) *?§iS*r-^ 
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in2. CMCO^*$7!(*0. 5%. ^?L$75^9 5%. jS 
?&]S**0. 0 7 g/m*T-*l), iffli:#?LS«ji**-r 
SSS->- hfiofco w<7)->- Kom^«£SL»45 Om 
n- cm^ **:^JSjiSigfii(45 P a-e*>of>:o ::<o->- 

[0105] 2 70 

g$ 0. 1 mmU* y h LTtP AN.^,^^^aiOffi®il 
«r*;W;K*->^f-;H:;l'n-^ (CMC) ^fllffi+fS- 

in2, CMCO-t-|r$**0. 5%, ^?L$*«8 0%, 
?5IS*»0. 2 g/m2T'*t), «ifc^?LS^iS«r3fr1-* 
^mv- hT-*o/Co C<0->- Kom^}gtn;i4 4 Omfi 

• c *';^jtja^ta;(4 5 0 0 P a r-* f) , HJtt^ 5 
UJt'<T^1i)tjSji14ttl±:i^ AT-* o /Co 

[01061 6 20 

( 1 ) iffli;^?Lfi«ja^*-r*«mi4v- Kofm 

PSRM^i^* (PF>'^•■!^^^-4, im^m (tt) S!, 
?35=)SO. 0 3 9 g/cm». ¥*^*Sg3 0 0 - 5 0 0 
ixm) (mftitl : 1) 4r*;i'**+->p(^;H:;i'n-x 
(CMC) *j§?S4'r-^, ^»i±tc»SL, 

i:r^?6ii^&i^* (PF/<'!;r-4. (#) ®, 

*»$Sr-S0. 0 3 9 g/cm3, 3 0 0 - 5 0 

O^iin) (SfiJtl : 1) SrCMC7Kj#ffi*T-5}f!cL. 
&»i±t:<o-ti-/c±IB (1) o^mttv- hAi;}'>iS, K 
iftL, a^;^?L@«iiOv- hAi:?5^;#?LS«jSO-> 
- h B O-ft: t o fc»igSm •> - i- «rf*« t />:o 
(3) 

»<»*T.fj->- Hi. i#A^7 0g/m2 (ffl^lt^g-^ 

eosi:Jti4 6 : 1) , CM.Q(n'^^%if\. h%X'h 
a^#?LH«SS:%-riA®t«i^?LS«ji^r^r 40 

^}g^l4 2 0 mn • c m2, **Xiti§igtJi:i4 1 0 0 P a 
T-*>c./co C<0->- KO«^:^?Le«iS<OB®t:«ji§ 

[0 10 7] mmmr 

ftSl 2mmU* y hL)tPAN3^i^?R»Ji8lOffl»i«lt 

(PF/N-'!7 5^-4. m) ^> 

SaiSO. 0 3 9 g/cm', ¥*^«ig3 0 0-5 0 0 50 
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yum) (fiftJtl : 1) S:*;i'--K*i'>f-Jl'-t^l/n-;^ 
(CMC) TkiSSSt-cfl-fi:, ^^±(;#jiL, a^|^?L 

(2) iffli:->-h±'^>0«i:#^?LS«jtt*t^iimtt 

S?3 Oyumt;* / h L/cPAN^.^^iJilOffi^$ifc 
T-t^l'^rvyi' (DENKA BLACK, W.%it 
(#) I!, «!:S4 2 nm) tPFATKiHiiS 

^7D>PFA, i^^' + ^X^ (*) ^) t<Oft-g-« 

(Bff^^5-fil:Jt3 : 1 : 1) h Awgffltc;^^' 

b BO-ftit i:o/cei5«igSStt->- h C -fefm 

(3) v-hOttffi 

#f>n7t->- hCli, i#lt5»»7 0g/m2 (iffiJilgi: 

^'fcSoMitiie : 1) , CMC<7)#*$7in. 3 

%. PFAO-^#***2. 9%-C*t), ffl^J#?LS«^ 
A® 1 3f ir#?LRfllifi * BffiTj' e> ^ 

Ii2 Omn • cm2. *';^iSjS}g}5L;4 1 0 0 P ar'*)o 

tZo -0->- hC<7)Sf^^#-?LK«it<7>B®OS®^364 

MS^P«^ (SEM) til!gL/>:ie*SrlilH:^1-o t 
fz. c<o->- hCco5&^#7LSfliiS<OB®t:||iS0l)lo 

1 1^ i:!&«r X "j - y^mmz xiom^L 

tzo ^lUMlilmg/cni^r-i^Tto coltt«?s«® 

S:SEMII^L/c^*5r|12{:St1-o ftl-^J^i*®**^ 

«^##mfe^ttt7'uhv35^^tLTDuPon t 
ttSI "Na f i o n" 11 2 tffl^^TME A*f^^L 

fz. z(r)MEA(r)mfmm\s^miw.^&-mEt. d-v) 

m^izXiOfT-ofZo -t>UfiSl4 6 or, ^'XEtKi-SE 
OSiEffi) li 2 A/ c in2 T-* I) , Sfitzl^^U^iS^i 

fr^Lfzc 

[0 1 0 8] Jt|ISP83 
Ili6l?il7<0 (1) i:ra«ltcLrffiir^?Lfi«ii**i-4 

h A^tf^to ^hfifz-y-YAii^ i#tt*^6 0 g 

/ctn2, CMC<7>-&*$*n . 5%r-*)oyio >::ov 

- h A<01|^^t«;(4 2 Omf2 ■ cm2, *';^iSilifigLl4 
2 0PaT-*ofCo -Ov- hA<0«®«rjfeJcS!|?-li 

«a (SEM) nmLtzmw:i@3{zmto tf^. 

->^mT^\zSi<r)^^LtZo ^**(4 3mg/cm2r- 

h^tzo ^(ommmimis'E.umiLtzm^imAkz 

t^7 tmtSlUMEAf'^^L, «*l-«*t:*5V>r I -VM 

^^rtfofCo IS#m»iil±0. 5 A/c m^-p**), ^tfe 
pa 7 Ulfc'<TjSffi:^(!|tttl4^A-C-*o fCo 
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[0 10 91 itm4 

(1) m^iimmi^t^^nik'y-hnim 
m^ma^m (PF/<'>5^-4. «#R3g (») Si. 7j> 

$«)tO. 0 3 9 g/cm^ ^*&tig3 0 0~5 00 
/«m) (Mfiitl : 1) ?r*;i^**4->^^;H:;un-x 

(CMC) *j&)Si'-c-^5-tfc. &m±i,zti>^i^ i^fi^rm 

(2) ffl'5r->-h±^0«'ir|^7LR«jtS-*1-*3(«it 

r-tf=-l^>:r7-y (DENKA BLACK. MM-VC 
m) i&S4 2 nra) tPFA*»-«cffi 

(Hff^*SftJt4 : 1) HAO^ffitcx^'U- 
venWftici'J^^U. fi'irl^JHtflliaiOv- hAtl5 

(3) ->-K0l4Sg 

»<5ityiv-hCli. i#lt*»7 0g/m2 (ffli&lfc 

^•^;SOSl:Jtl4 6 : 1) , CMC<7)-g-^$dU . 3 20 
%, PFAO#;ts^7)5 2. 9%T-*>f). ffl^|^?LKfllii 

14 2 Omn • cm^ **XjSii^Jit(4 5 0 0 P a f * 
[0 110] ||M0f8 

(1) a^^^?LK«ji**1-^«^14->-h<7)f'^fiK 

S^eSO. 0 3 9 g/cm', ¥*|;tia3 0 0-5 0 0 JO 

yum) (SgJtl : 1) ?r*;i'**+->pi^;Hr;un-;?, 
(CMC) *jSjS+-Ci3-^, ^»i±{c&jiL, iffl^#?L 

(2 ) ffl^v- h±-><7>l&i:^7LS«iS«:*-r'&»Sfi 

->- hof^fiK 

S$3 0//mtc* y h L^^rPAN^j^flffliKOSffifti: 
T-b^U^r^y 5' (DENKA BLACK, 

m Si. eg4 2nm) tPTFETK^tiijg 
(.-H'J7D>PTFE, r-f + ^I^ (») Si) torn. 
-g-iE (H?gi5-Sl:lfc3 : 1 : 1) v-hAO*ffi(c 40 

iiO -> - h B W-fr t ^: o 7t:ffl««ig«l14 V - h C * 

(3) ->-K7)tt^ 

a^eoSSJtlie : 1) . CMCO-g-W!|2;Jtl. 3 

%. PTFE(o-tw^**2. 9%r-*>»). m-tt^imm 

it 4: ^. AM t 'fc #?LS«it * B ® f> ^ * 




iHra 2000-2991 13 
30 



Sl<42 Omn • cm2. #Xita«Jt(4 1 0 0 P a T-* 

10 1 1 1] %m.m9 

(1) ffii;#^?L««ii*tt^.3Jl14->-bof'^fi!c 
ft? 1 2minC*-;' h L/c PA N*j^5g««l <OM^iii: 
)K?g||ISi|&* (PF/tt'i^-4. (#) Si, 

??5Jt0. 0 3 9 g/c ¥*^*4g3 0 0- 5 0 0 
//m) (SSikl : 1) ^:*^^**+■>p<^J^-b;^^-;^ 

(CMC) 7KjSte*r-»». ^m±.K^^L. a^c^?L 

ft $ 3 0 /I m »c * -y hi, P A N *^fRI8iNlO«aai t 
r-t^Uvy^y (DENKA BLACK, m^ft 

m) Si, *iS4 2 nm) tYE?iK^^ (^^ 

t7n>FEP, i^^^^m (*) m) toa^ffi 

(@?K^fil:Jt3 : 1 : 1) •>- h AORffiicx^- 

';->enwiat;j: t)M*L7to zo->- h*2 7 cct- 

fttfifcL, iffl'fc#?LS#iiO->-hAt;g^:^?LK«jiO 
■>- h B<0—ft:<!: ^ofc)a?&«ii«mttv- h C *f1p)S; 

(3) v-hottte 

"b^tfcv- hCli, if>flt75*7 0 g/m^ (ffl^rli: 
ar^«OSfiJt(4 6 : 1) , CMC(7)-&3fr^*»l. 3 
%, FEP<0^*-s?*5 2. 9%-e*)i), ia^|^?LKSiS 
?r #-r ^ Affi i: ^?LS«ii ^ 1 1 -1. B <b ifc ^ ffl 
?5«lit«S14 -> - h T-*> c> fco C O -> - h C com^lfifei 
»4 2 Omn • cm2, «'Xi2a«J5i(4 1 0 0 P a-C*o 
fzo C<7>->- h<0^^r#7LS®iiOB®{;ft6ii^*Xi' 

[01121 Hiil^J 1 0 

( 1 ) a^:#?LS»it**t^«mit->- bof'^s: 

ft? 1 2mm(C* 7 h L7t:PAN.^,j^fg««<7)MaJ«i: 

mwtm^n^ (PF-'<>>i^-4, (#) Si, i>- 

^^•mO. 0 3 9 g/cm', ¥*flSa3 0 0 - 5 0 0 
/am) (fiftJtl : 1) iiJ!\^'i-'^y^f-)l'-k)i'^-:^ 

(CMC) 7Kj#ffi+-ci5-j&, ^m±mMi. w^mi 

(2) «ir->-h±'^03&4#7L««ji«:*1-&«mtt 

ft?3 0^m(C* y K L;tP AN^^^aHK^OSaait 
y (DENKA BLACK, H^ft 
i^^X^ (*) $ig4 2 nm) t PVDFONMPjg 

iStoii^ffi (@f^^m4Jt3 : 1 : 1) 4, ->-hA 
iiO v - h A t S^j|^?LSffiii<0 •> - h B O-'^t 15: o 
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(17) 



(3) y-h(r)itm 
'^hiifzy-VCa. g#lt*^7 0g/m2 (ffl^fcJgt 
«'5r®OfiSJtli6 : 1) , CMCO-g-*!^5jJ»l. 3 

PVDF<0-&W$Af2. 9%T-*I9. fflii|^?LS« 
S * ^r1- -i. A ® i: « 4' ^7LS« iS «r ^ B S 35^ c> ^ -2. 

t/i<4 2 0 mn • c m2> if^M&l&mi 1 0 0 P a 

acsm^-wjais (sem) n^tfc^^tiasic^i-. 
*sEMfigL;t:fe«*i2i6{c^-t-o iii-^^mm^nm 

iiS#ll|ffi«*t?r^iSC^j7i:|5I^(:MEA{^fi)(:L. « 

[0 113] mmmi i 

(1) ffi4^?Le«iit^i-^«m->-h<7>ftB£ 
S$ 1 2mmt:* y h L;t:PAN^;^3!S^aiOM«iNlt 20 

$*JtO. 0 3 9 g/cm3, ^J^jfigS 0 0-5 0 0 
^m) (SlJtl : 1) ^*^P*'+v^f-;Hr;Pn-x 

(CMC) *j#}K+-e^. ^m±i.zii>^ts fi4^5L 

( 2 ) m^: ■> - h ±-^0«*r^?Lg«SS-*1-i*itmtt 

iS!g6/amOjli&e^ (MCMB-6-2 8, ±^if7. 
m 38) tr-t-f-U^-r^yJ' (DENKA BLA 
CK, m^it^Xm m) *SS4 2nm) tPFA 30 
*^5-l!ciE (^^^7n>pFA, V-i^yxm («) ») 
fcOii'^-iK (Bfl^55-SftJt3 : 1 : 1) v-hAO 

mm^m^->- yori'^i&Lfzo 

(3) v-hC0ttg6 

mhfifz'y-hCli. g#lt:4-'7 0 g/m2 (ffl=5;iSt 
«=5:@Wl:ftJt(4 6 : 1) . CMCO^^r^Tin. 3 

%, PFA<o^*!^*»2. 9%-c*<)> m^iinmm 

«r*t^A®<!:5?4#7Le«jiSr*1-*B®*^«b^;*ffi 40 

(±2 Omn • cm2, ^'Xifiijgtltld; 1 5 0 P a-C^o 
;t, c:o->-ho?55r#?LH«jiOBiU:tt«t)BS-Xi' 

[0 114] IIM0II1 2 
S$l 2mm(:*-y h Lt^P AN.^.^?g«JtoM^^i: 

B55iiiisi&* (PF^N'>;7 5^-4, iK^Rm m) la^ 

SIfltO. 0 3 9 g/cni», ¥l*;lig3 0 0-5 00 50 




#13 2 000-299113 
i2 



/xm) Sr-g-tr (m*Jt 1 : 1) ^/I'+'^v^^^Hr^l^n 
(CMC) ;!K}tiB[tf>T-»t!c> ^ai±ul!)'jiL, ffli 

(2) iffl^j->-h±^o«^ri^?Le«jiS-*rt*iBmtt 

ieai 0 m(7>lli&e:^- (mcmb- i 0-28, 

im W t7-b'f-i^>ryyi' (DENKA B 
LACK, mmt^Xm m) «iS4 2nm) tP 
FA7ii»nm (^>:^-7n>PFA, J^-f^^vm («) 
IS) t<7)M'tm (Hff^^SfiJtS : 1 : 1) ^, •>-!> 
AO«Mt:;^i";->S]»|ffiUJ: i9^*L, fi'il^JLS 
«ii<7) •> - h A t «^#?LS«it<7) V - h BO-ft:fc 4r 
o /cffiS«ijt«S1t -> - h C Sri^JS L /w. 

(3) y-hOttffi 

#'bti;t:->- hC(4, §#lt*«7 0 g/m2 (iffl^:)Si: 
?54^(7)fil:Jtl4 6 : 1) , CMCO^#$*n. 3 
%, PFA<0^#$;iif2. 9%r'**), ffl5r^?LH«ii 
AW fc«^#?LS«al**1-* BSD*' ^ 

14 2 Omn • cm^ :ff:^m^iSitjHil 0 0 P afJbo 
;t. ^«5v-h03fi|^?LS«jiOBffi{ctejiSS:X5' 

[0 115] ^%{n|l 3 

ft? 1 2mm(c*-;/ h Ltzp Au^^^mm<^M.mmt 

$SSO. 0 3 9 g/cm', ¥*^;eS3 0 0-5 0 0 

fim) (fiftjti : 1) «r.-K'; tr-;i'7;i'3-;u (pv 

A) 7|c>g?d[*T-*t!c, ^^ilc^SL. «5:#?LS«ji 

(2) ffi^v-h±'vo«^;^?LS«S*-*i--&iEmit 

ft? 3 0;umic* y h LfcPANm-^^aiJioSSiJti: 
T-tf-L'^rv y (DENKA BLACK, H^'ft 
^im (*^) ieg4 2nin) tPFA*59iiiffi (#« 

;i-7n>PFA, ^'-f + ^im (ft) S) tOjS-^jK 

(Bff^^asJts : 1 : 1) sr, i/- hAommi-^i' 

•;->EnWlfttcJ:l9^*L, iai:#^?Lfifl!)iOv'- hA 
1 55 ^?LS«ii<0 -> - h B <^-»: 1 4 o fcffl5ll«it« 

(3) ->-h(r)itm 

mf>iltz'>-\'CHs i#lt*»7 0 g/m2 (ifflirlBt 

554®<7)fil:Jt(4 6 : 1) . PVAO-g-^slSAM. 3 
%. PFA<7>#^^7!»^2. 9%r-*.f), ffl^:^7Le«it 
S: *t * A ffi t ^Sl ^?Lfi«i§ Sr *1- ^ B ffiji' <b 4 * € 

•> - h -e* o /Co zny-hc ^msiigJJt 

I42 0mn-cm2, **XitigjgJjtl4 1 0 0 P a -eio 
/Co CO->- K05&4'^?LH«ji<OBSt:(}i«i^*;^i' 
';->eniM^lcJ:»)^*U/c7»*, J4;-<4tt«e*«f|i9it 
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33 

[0116] mmm 1 4 

( 1 ) ffl^;|^?LH«jSSr*-ri.«mi±->- h <r)\m 

m^m^^ (p 4, iKw^m m) 

$^eKO. 0 3 9 g/cm', ¥i4jeS3 0 0-5 0 0 
//m) (fiftitl : 1) V:-;W7;i':3-;i' (PV 

A) t-i^'J l^-^Uftffi (PVAc) OS-^- (PVAtP 

VAc<^fil:Jti : 3) 7tcj§}S4'r-fl-tfc. ^^±i:»ii 

(2) fi'iv'- h±'^O^^J#?LS«it4:*-r*«mit 

fi$3 0^m(:*7 h L;t:PAN^.i^^^«l<7)ffla!«|i: 
T-t^U^r^y^- (DENKA BLACK, l^ffc 
SS4 2nin) tPFA7Ki51S«[ (7^ 
t7D:/PFA, r-f^^l* (m ») t^ift^ffi 

(@je^fi*Jt3 : 1 : 1) ->- h AOSMtcx^' 

(3) v-hottte 

#e)tt/c->- hCli, i#tt*^7 0g/m2 (ffl^iSi: 
?&^:S<0fi*Jtt±6 : 1) , PVAO-&:t***l. 1 
%, PVAc<r)#^r5^;i^3. 2%, PFAO^^=^7)^ 
2. 9%-C*t), m.^£^^l»m^i^ti>Amt^^J:§r 

i>otZo >ro->- hCOl^}gJ)L(i2 Omfi • cm^ 
^■Xiljlg^gtn;!* 1 0 0 P ar-*o/co CO->-h(7)55^ 

#7Lfi«)i<o B Htcftkjie X - > enwjft (- i t) ^ 

[0117] mmm 1 5 

( 1 ) ia»«j6«stt ■> - h of^is 

ftS3 0;«mtC* y h L/::PAN*j^«»iaioa««t 

r-t^W^rv-y (DENKA BLACK> W.%it 
^Xm m) Si. ©84 2 nm) tPFA*»Kc}8[ (^^ 

t7n>PFA> ^'-f + ^xsr (») «) tom^m 
{@f^«-S»lfc3 : 1 : 1) j^^aaii^t; (e-t 

EKS^-nx, g#ttl2 0g/m2, -y-VAt-f 
fiWiiOy- h A t«4^?Lfi«iiO->- h BO— 
(3) 'y-V<Oftt& 

^#<bn^v-^cli, i#it*n 3 o g/m^ (a^rs 

i:5fi:)g<7)fi4Jtlil 2 : 1) , P F AO-i-W!?*^ . 
5%r-*t), ffl^i:#?LS»ii^*1-^Aiit?&=5:^?LH 

r'^o COv- hCOS^lgJ/i(4 2 Omn • cm2, «'X 

iSii^Utlil 0 OP a-r-^jo/jo ^0->- hW^ii^TL 
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1 0 1 1 8 1 SiSUll 1 6 

(1) a^c#?Lgfllii«r*1-^«l14->-h<^f^B!t 
g$ 1 2mraU* y h U P A N*^?RiffiaiO@«i«l t 
)K?BSI&^* (PF/<'^^^-4, m) s> 
^^•mo. 0 3 9 g/cin», ¥iSji&g3 0 0-5 0 0 
;/m) (SftJtl : 1) «r*^l/5K#->ptf-;W*;l.D-X 

(CMC) Tlcj^tgt'r-S-tfc, ^feffl±(c«;«L, a5r#^?L 

(2) fiiJv-h±'^<r)®^fc^?Le«^**1-*«mi4 

«$3 0^m(:*7 h L7t:PAN*R?g^*tO««$|t 
y-y^iVyy -y (9^t> (tt) Si, Sa3 0 n 
m) tPFAt-^Wi (7-:t7D>PFA, V^^>X 

m m) ») toji^ffi mwf^^&its : i : d 

->- h A<7)SMt;xi"J->enWJfet-J: iJ^^L 
fjo ^(^->-b*4 0 0"CT-fitfi!cL, iffl^#?LS«SO 

V - h C Lfco 

(3) v-KOtttI 

»<c)tl/w->- hC(4, S#tt*«7 0 g/m^ (ffl^r^t 
354®OSftJtl4 6 : 1) , CMCO-i-*^**!. 3 

%, PFA(7)-g-^$75f2. 9%r-*l}, ffl^^?Lg«ii 

««5S»ffi1t->- hf*o/^o ZO'y-h C<7>S^«fii 
I42 0mn-cm2, *'Xitajg}n;ii 1 0 0 P a T-*)o 
i<0->-hO1S^#?Le«iiOB®tC«!»g«:Xi' 

[0 119] mmm 1 7 
1 2mmjc* y h Ltz? Aii?h^i^mm<7)mmmt 

?^)tO. 0 3 9 g/cm', ¥J*Jieg3 0 0-5 0 0 

fitn) i (aaJti : 1) •§-tf*;u***->>^;H:;wD 
-X (CMC) *j§}|![«fT-i5-f(, #»|±tci!l'jiL, ffli: 

(2) fi^:->-h±^0?5i:^5LS«ji**i-i«mtt 
->- V<0{m 

ftS 3 0 mU* y h L/cP AN*^3{f»iiOffl»!iit 

7 (VulcanXC-72, Cabo 
tt±S8, ieS3 0nin) i: P F A7lc»fC)fi[ (^,:t7D> 

PFA, ir^^'yxm m) m tnfs^^m (st^^-s 
»Jt3 : 1 : 1) h AwSffi»cxi"j->ei)«j 

^c^7LS«^0 •> - h A t ?&i;|^?Le«ii<7) •> - h B <7) 

-i^tKeo tzm^mmn^ •> - h c * l f^, 

(3) ->-K0l4^ 

nhiitz-y-hCit. a#lt*«7 0g/m2 (ffiir^t 
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5&5;SOfitJtli6 : 1) . CMCO^^^Tjfl. 3 

«r*-r s AH t ^e^#7L««s«:*-r4 BiB7)«f> 

^m^^wsi 'y-hX'$>^tzo c <7) ■> - h c cois^jaijt 

(i2 Omn • cm2, *'XiSig5£ttl± 1 0 0? aX'i>^ 
10 12 01 Hft^l 8 

( 1 ) «ir#7L«»ii**1-*««tt-> - h of^fiK ;o 
$«)S0. 0 3 9 g/cm^ ¥J*)«ig3 0 0-5 0 0 

(CMC) ^jtiEfT-^ti, ±m±i,zti>AL. aJif|^?L 

(2) m'y-y±^<^m^£^iimm^ti>mm^ 

«$3 0;«mtr* y h Lfzp AN?^mmmm(r>^mmi: 
r-b^uyyvvi^ (denka black, m^it 20 

(ft) «[a4 2nm) tPVDFONMP^ 

jSi:<o?i-&iE {@B«-si:Jt3 : 1 : 1 ) ->-hA 

-'H^aaLS^^S^rffofjo 1 0^f^tc5ll}mL9 
Ot;tC-CKj»L> mPlinmi^<^'>-hAi:^fj:^ll 
O ->-hBO— »:f:^ro /cfilffWaESmit "> - V 

(3) ->-f<Olttfe 

nhn.fzy-hCli. §#tt75nOg/m2 (fi^Jgi: 
^:4:lOfilit(i6 : 1) , CMCO^^t^Tin . 3 JO 
%, PVDFO-i-W$;*5 2. 9%T'*f9. iffl^#-?LSfll 
]S«r^ri-* A1Bi:35'fc#7L««jS**^-t'& BM*»ic> =5r^ 

mt2 0m£l ■ c m^ ^'Xitjilgjtli 1 0 0 P a T'* 
ofco -o->- hco?&^^?LSflia<0Bffi{:*JfiW7 

t |Bl i: <t ^ t;Ml 5: X - >enJSi]^(c J: •) ife^fli L 

*i-m?ife(cfcv^r I -vifi5g«rffo7to m.^mmi2A/ 4o 
[0 12 1] m^m 9 

1 2mint:*7 hLfcPAN^,^^ffi«l<OS««lt 

Sf5K0. 0 3 9 g/cin^ ¥J*>!eS3 0 0--5 0 0 

jum) (SfiJtl : 1) ■kiJ)\^^'^'y :^'J-)V^)\,u-7. 

(CMC) 7Kr$ffi1^r-i5-ti. ^ffl±i;l*5iL, ii.ifc#?L 
S«i§ Sr * •> - h A ^ {» ^tio 
(2) Jffl^tv- h±'NO?&i:#?LS«jiSrW1-^«Stt 50 
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g$3 0A«mU* 7 h LfcPAN^M5gffiJt<0ffliS*|t 
T-t^V'yfyyif (DENKA BLACK, S^ft 

^I^ {W) *Sg4 2 nm) tPFA**K)K (^> 
*7n>PFA. ¥--i^>TM m) S) t<7)jt'&ji£ 

(aff^^fil:Jt3 : 1 : 1) •>- hAoSffl(;;^5' 
'J->en89*fetcJ: "J^^L/tio C<0->- hS-4 0 0"C-C 
««L, fi^;^?LS«ii<7)->- hAtS'fc^TLSftiio 
-> - h B t ^: o /jffi««jS«mi4 •> - K C «rf^« 

(3) v-hOltffi 
\^hMzy-VC\t. §#tt755 7 0 g/m^ (ffi^rSt 
Sf^;®<7>mi:Jtii6 : 1) , CMCo-g-*$^«i . 3 
%, PFAW#*$**2. 9%T-*t), a<i:^?LS«jt 

?r ^ A ffi t ^ #-?LS« ji ^ ^ t -1. B ® lb ^ m 
-> - b r-*>o c: o b C o^^mSi 
J±2 0mft-cm2, *';^jSjiifitn;ii 1 0 0 P a T-*o 

tzo #<b<t7t->- hr-7c>»v- hBffir'*o/;«ffi± 

a^li#*---K>i:Nafion}t?S (AldrichfiSS) t 

oig'&sK (Hff^^-fiSJt 1 : 1) Sr;^5"j->en8yatc 
!tf^9 Qx:x^mLtzo nhfitzwmmmit. s^o 

*»B^f § fz^ i<ott«E«## Tim 

tzc |!R#m»l(i2 A/cm2-e*0, «E*l7tSffltl#tt 

10 12 2] ^mm 0 

( 1 ) ffi«#it^mtt->- h of'pfis: 

*ig6;um(7)||$&&^ (MCMB-6-2 8. ±WLii'7. 
(W) SS) tr-b^uvr^y (DENKA BLA 
CK, mMb^im (*) SS, ieS4 2 nm) tPFA 

TK^iS (^^:^-7D>pFA> y^^^yxm (W) S) 
t Willie (@«**SJt3 : 1 : 1) j^fg««l» 
!ft (E-TEKR^n;^, i#Jtl2 0g/m2, 

iffli:^?LS«jao V- h A tSf^#?LS«ii<0->- h B 

(3) v-h<7)14^i 

hCli. E#lt;4n 3 0 g/m2 (ffl=t® 
i:»^®<^fiSJt(± 1 2:1). PFA<0-i-*$?!)n. 
5%-e*i), fi<ir#?LR«]SS:^i-&AiitSf<fc^?LS 
«ie?r*1-.?.BS:i^<b^:*ffi55«ji«l£1t->- *o 
/Co ^<7)v- hC<01|5l«i]ii(i2 Omn • CIn^ 
2ii«tn:i41 0 OP a-C*o/Co ClWx- KOSf^:|^?L 

[0 12 3] Iliil0ll2 1 
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2 Ommir* y h L;t: P AN.^^M^aSlOSi^tt t 
IKKUm* (PF^<'>5^-4, (1*) 18. 

SlfSO. 0 3 9 g/cm». spJilSSS 0 0-5 0 0 
/I'm) (SfiJti : 1) S:*;i'*'+->^f-;n:;i'0-;^ 

(CMC) ■mm-am.. «sit-> 

(0 12 4] 2mm(C* y hL;tPAN* 

S:S300~500/iim) (S»lfc 1 : 1 ) Sr * 
->p{^^H:;pn-x (CMC) Tjc^ffiif -ei5^, ^m±. 

[0 12 5] ±fev- hAt->- hB^rfi^ar* / h 7* 
(as : 1 2 or, : 1. 9 6MP a) LT, 

m^mm!m.'y-yc^%fzo ffi^^?LK«ds*fAffi 

#f>ti7t->- hCli, g#tt;5^6 0 g/m2> ffl^^t 
*«;««5Sl:lki± 1 : i. CMCo-^*^**! . 5%t? 

(DENKA BLACK, Ig^fb 
^XIK (*^) 18, SS4 2nm) tPFA7K»« (^» 
^7D>PFA, + {») 58) toa-g-iK 

(aff^55-fi*Jt3 : 1 : 1) Sr, V- hCOxTJ^BBO 

0 0"CT-«^L, 7C^5AffiOffl7!i*«:tffi-C-*'?)ifflS#*t 



(20) itfga 2000-2991 13 

(3) v-hOtttg 
?|<5ixfj->- hD(i, i#lt*'7 0 g/m2, CMCO 
•^;t^A»l. 3%, PFA(D-^*$;5<2. 9%f*l), 

»mi4->- hT-*)o/jo ClOv- f-Dom^}£J5tli2 0 
mn • c m2, iiT.Wm.^^t 1 0 0 P a -Q^-stZo ^ 

[0 12 6] 

im 1 1 ^^mnymn^tem^m s e m¥*-c* 

20 ho 

[112] :*:fie!llil«^wtt«Ee^iiSEMi:*-e* 

-So 

[Ei3] itt2ta|ffl4v-h*iiSEM^*T-Jb-So 

in 4 1 JtRt^JOteiffi® «B S E M¥«-e*. ^ o 
ins] drills® semi:k-c 

me] *%Wftfeoiii&«aio)il!jKS«fflSEM¥Kt? 
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(51) Int. CI. 7 KgiJIB^ 
H 0 1 M 8/02 
8/10 



F I 

H 0 1 M 8/02 
8/10 



E 
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F 5^ - A (##) 5G307 M08 CAOl CB02 

5H018 AA06 AS01 DD05 DD06 D008 
DD10 EE02 S03 EE04 EE05 
EE06 EE08 EEIO EE11 EE17 
HHOO HH01 HH03 HH04 HH05 
HH09 

5H026 AA06 CC03 CX02 CX03 CX04 
EE02 EE05 S06 EE08 EE11 
EE18 HK01 HH03 HH04 HH05 
HH09 
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